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Abstract

L-Ascorbic acid (AsA) is an essential nutrient for prevention of scurvy in humans, primates and guinea
pigs that lack L-gulono- 7 -lactone oxidase which is required for the final step of AsA biosynthesis. AsA
participates in various hydroxylation reactions involved in the biosynthesis of collagen. The purpose of this
study is to clarify the role of AsA on collagen synthesis in 3T6 fibroblasts and primary cultured cells of
chondrocytes. Cells were cultured in medium supplemented with catalase and AsA at various concentration.
Supplement of AsA induced collagen synthesis in 3T6 fibroblasts and primary cultured cells of chondrocytes.
The most remarkable induction of collagen synthesis by AsA was found in primary cultured chondrocytes.
The content of collagen representing the amounts of extracellular matrix significantly increased in the cells
of which growth was stimulated by AsA, while it decreased with increasing passage numbers of subculture
in cells. It showed that the content of collagen decreased in the medium which contained AsA at the
concentration higher than 5.0 mM. However, the contents of collagen to DNA were not different among various
AsA concentrations. Supplementing with AsA resulted in enhancement of collagen formation and extracellular
matrix. Therefore, there might be a positive correlation between the activity of catalase and the AsA
concentration. Moreover, it can be assumed that AsA stimulates the collagen synthesis by optimizing the cell-

culture environment.
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Dulbecco’s Modified Eagle Medium(DMEM)( H /K52,
Japan)& 4-81& 3 120°CollA] 1587 dFslel 7, 2.92 g/
100 mL L-glutamic acid(FI¥# 2 T 2, Japan) 10 mLe} 7%
sodium carbohydrate(k K #gE Japan) 10 mL& & 7}8}9]
t}. Fetal Bovine Serum(FBS, GIBCO LABORATORIES)
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B - 1 mg/mL DAPI 44(Sigma Co.)
C - 10 U/mL pronase(Type I Crude, Sigma Co.)
D -1 g/mL #oFx] 4 DNA £9(Sigma Co.)
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Table 1. Regression equation of collagen synthesis in cells

3T6 fibroblast Chondrocyte

v=0.034x — 0.02 ]
Control (r=0998)
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Fig. 1. Effect of AsA on collagen synthesis in 3T6 fibro-
blasts.

The cells were cultured in DMEM-5 in the absence {(control) or
presence (with AsA) of 1 mM AsA, Significantly different from
the value of control group at “p<0.01, “"p<0.001.
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Fig. 2. Effect of AsA on collagen synthesis in chondrocytes.
The cells were cultured in DMEM-5 in the absence (control) or
presence (with AsA) of 1 mM AsA. Significantly different from
the value of control group at ""p<0.001.
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Fig. 3. Effect of AsA on collagen in 3T6 fibroblasts cultured
medium.

Significantly different from the value of control group at “"p<0.01,
*p<0.001.
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Fig. 4. Effect of AsA on collagen in chondrocytes cultured
medium.

Significantly different from the value of control group at “'p<0.01,
*p<0.001.
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Fig. 5. Effect of AsA concentration on collagen synthesis
in chondrocytes.

The cells were cultured in DMEM-5 in the absence (control) or
presence of ascorbate (0.1~10 mM).
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Fig. 6. Effect of AsA concentration on collagen secreted in
chondrocytes cultured medium.
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Fig. 7. Effect of AsA concentration on collagen synthesis
to DNA concentration in chondrocytes.

The cells were cultured in DMEM-5 in the absence (control) or
presence of ascorbate (0.1 ~10 mM).
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